The subject of the paper is the construction of the solution of the linear polyparabolic problem for the curvilinear time spatial trapezium with initial conditions of Cauchy type and boundary conditions of Lauricella type.
Introduction
Let us consider the equation 
Motivation of the considered problem
The first paper considering bicaloric initial-boundary problem in the domain with changing in time boundaries was published by M. Nicolescu [34] in 1954.
In [3] and [4] biparabolic initial-boundary problems with boundary conditions of Lauricella type for the strip and for curvilinear trapezium respectively are considered.
In [19] and [25] three-parabolic limit problems with initial conditions of Cauchy type and boundary conditions of Lauricella type for time spatial strip and for curvilinear trapezium respectively are considered. The polyparabolic initial-boundary problems for the strip with initial conditions of Cauchy type and boundary conditions of Lauricella type is considered in papers [20] and [21] .
The bicaloric limit problems are considered in the papers [2] 
Some definitions and notations
In the sequel by C, Cj, t 6 N we denote a positive constants. DEFINITION We omit the simple proof.
Denote by (Ki) the class of all functions
u : D R such that u € C 2m > m (D) l~l C m < m (D). DEFINITION 2. Denote by (K 2 ) the class of all functions pj : [0,I] -• R such that pi € C m_1 ([0,T]), D\pj(t) ± 0, j = 1,2, i = 0,1,... ,m -1, t e [0,T] and C x > p 2 (t) -pi(i) > C 2 > 0 for t G [0,T].(la) P m w(x,t) = F(x,t), F(x, t) = f(x, t) -P m r(x, t), (;x,t)eD, meN,(2a)(t) = h i (t)-Dir 1 r(jn(t),t), t G (0,T), 1 = 1,2, ...,m, meN, (4a) D^wfait), t) = h m+i (t), h m+ i(t) = h m +i{t) -Di^rfait), t) ,
The boundary polyparabolic potentials for the curvilinear time spatial trapezium
Let us consider the following polyparabolic potentials
0 Pl (5) 6. Lemmas concerning the derivatives of kernels of the potentials Wi
We omit the simple proof.
In the sequel we denote by B = B(t,s).
,
. By Leibnitz formula we have
+ • • • + G -I) (I!/2!)(I • P{S))DX EXP(5(X _ P(S))2)+

+ il exp(B(x -p(s)) 2 ), and
2°
For j < i we have
and
Proof. By (7) and (8) we obtain the assertion of the Lemma 4. Let 
Di((-4(t-s))-\p(t)-p(s))>) = Dfa-Ait-aT^m-MM*)-*»)) = ri+r 2 +r3=t
for i = 1,2,3,..., q, where 
where ji, fc,-, i = 1,2,...,n, ri, r2, r 3 are nonnegative integers.
We omit the simple proof. By (6) we obtain
By Lemma 2 there follows
Proof. Ad 1°. By (6) and (7) for n = 2k we have
D2exv(B(x-p(s)) 2 )<C 3 B h
Ad 2°. For n = 2k + 1 we obtain
By Lemma 2 and by (9) there follows
7. Properties of the polyparabolic functions 
(t),t), D 3 x w m+ i(w,t) Diw m+i (p 2 {t),t) as (x,t) ^ (p 2 (t),t), j = 0,1,.. .,m -1, i=l,2,...,m,te[0,T].
Proof. The proof is similar to the proof of Lemma 11 in [20] . 
Properties of the polyparabolic potentials u^m+i
LEMMA 12. If F E (K s ), then 1° P m w 2m+1 (x, t) = F(x, t) for (x,t)e D,2°
The system of the integral equations compatible to the boundary conditions
Let qi and q m +i, i = l,2,...,m, denote the unknown densities of the potentials W{ and * = 1,2,..., m. We suppose that the solution of the (la)- (4a) 
problem is of the form m ™(x,t) = ^2(wi(x,t) + w m+i (x,t)) + w 2m+ i(x,t). «=1
By (3a) and (4a) By (7) we obtain the system integral equations of the form m t 
For m odd we obtain the similar system integral equations.
The system integral equations (14j) 
¿=1 2m
3=1
Consequently we obtain the following system of Volterra integral equations of second kind 2m t (170
13. Solution of the system (17,), i = 1,2, ...,2m Let us consider the following system (18<a) with parameter A compatible to the system (17,), i = 1,2,..., 2m. 2m 
.,2m, then the function w(x,t) is the solution of the (la)-(4a) problem and the function u(x,t) = w(x,t) + r(x,t) is the solution of the problem (l)-(4).
